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EXECUTIVE SUMMARY

The Federal Aviation Regulations cover, in varying degrees, the
subject of weather information: weather information sources allowed
by regulation; weather information dissemination by the airlines
to their 'crews for briefing; and, training of crews in the use and
interpretation of weather information. This study was undertaken
to determine to what extent the airline industry needs more
specific guidance governing weather information to be provided to
flight crews.

A study of 17 airlines, major and regional, was conducted. Fifteen
were interviewed on-site, and two were contacted by telephone.
Seven weather vendors were contacted to get a sampling of services
available to the airlines. Four of these were visited on-site, two
submitted information on their services, and the representative of
another vendor was interviewed during a visit to a carrier at which
he was present. Concurrently, ALPA (Airline Pilots Association)
conducted a survey of airline pilots and kindly let us use the
results for inclusion in our work.

Most of the airlines contacted in this study use a combination of
weather information sources - receiving all the FAA 604 and
National Weather Service data, and utilizing the services of the
weather vendors. Of the airlines studied, more than 50 percent
utilize more than one vendor source. However, only 35 percent of
the studied airlines take advantage of the customized services
offered by the vendors. (It is not clear whether the customized
services available from the weather vendors constitute a "source
approved" by the NWS.)
station forecasts,

Customized services, such as tailored
can be very useful to an airline. The forecasts

provided by the NWS frequently have conditional remarks which are
operationally limiting.
of users,

They are also designed for a wide spectrum
rather than specifically for the airline industry. The

forecasts available through many of the weather vendors are
industry-specific and usually eliminate the conditional remarks
which are operationally limiting.
least with some vendors,

They have also been found, at
to be far more accurate than the forecasts

of the NWS. However,
use is resolved,

unless the question of the legality of their
many airlines will not use them. This is a

question that needs resolution to provide clarification, and
greater operational flexibility, for the airlines.

Weather information disseminated to the crews for -prerelease
briefing is another subject dealt with in the FARs. The regulation
states that the crews must be given "all available weather reports
and forecasts of weather phenomenon...*~ While there is a basic
group of data which is given to most crews - SAs (hourly surface
observations), FTs (terminal forecasts), NOTAMS, and SIGMETS - the
regulation does not specify what precisely is required. Two of the
studied airlines didn't provide NOTAMS, and three (including one
major carrier) didn't provide SIGMETS. About 50 percent went

vii
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2 0 SOURCES OF AVIATION WEATHER

The sources of weather information for Part 121 carriers in the
48 contiguous States must be the NWS (National Weather Service),
or a source approved by the NWS [FAR 121.101 (b)]. For a carrier
going outside the 48 contiguous States, the source must be
approved by the Administrator. For Part 135 operators, the
sources of weather information may be the NWS, the Administrator,
or, in VFR weather, the pilot, or someone else qualified to take
observations  (FAR 135.213). There is also a large secondary
industry providing weather information of one kind or another to
most of the airlines. The companies providing this information
take NW and FAA data and either transmit them unchanged through
a computer terminal, or manipulate them in some manner to provide
customized services such as tailored station forecasts, enhanced
graphic charts, winds/temperatures aloft forecasts, etc. The
means of transmitting the data vary from the use of land lines;
to the use of multiple satellite relays, with software packages
to satisfy the needs of most users.

2.1 VENDOR SOURCES

The study contacted seven vendors of aviation weather
information. More exist, although the full list of products
that they make available is not known. Of the vendors
contacted, there is a wide divergence in the approach to
providing the information. Table One, "WEATHER SERVICES
OFFERED BY VENDORS," shows that of the seven vendors studied,
six offer the full line of FAA 604 data, all NWS data, and
DIFAX chart reproduction. Only three, (A, B, & C), provide
NAFAX, and four, (B, C, D, bt G), specify that they can
provide TAFS, METARS, and international graphics charts and
winds/temperatures aloft. As the area of customized services
is approached, the field narrows considerably. Two of the
vendors, (B & C), offer tailored terminal forecasts, and many
other services which enhance the basic data available from
the FAA and NW circuits, and provide the subscribing
airlines with more specific data. This greater specificity
gives the airlines a more accurate picture of the weather
situation and allows them greater operational flexibility.
When the more esoteric vendor services are examined, such as
the conversion of Suitland winds-aloft computer codes into
Aviation Digital Format, only two of the vendors studied, (A
& B), provided that service.

One company, (E), provides the following NWS and FAA weather
information to their customers: convective outlooks, area
forecasts, forecast winds aloft, terminal forecasts, NOTAMS,
hourly surface observations, radar reports, narrative radar
summaries, TAFS, PIREPS, AIRMETS, SIGMETS, convective
SIGMETS, severe weather watches, last three SAs/FTs/NOTAMS
from specific stations, and current SAs/FTs/NOTAMS  from point

2-l
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accurate weather forecasting is extremely important. They
feel that NWS forecasts, with their conditional remarks, are
restrictive and inaccurate, and the use of those alone would
cost them many thousands of dollars each day in late
deliveries. For this reason, although they use NWS and FAA
data, they also contract for sequence reports from one -
vendor, Kavouras, receive NAFAX and DIFAX through another,
Alden, use two other vendors for redundant coverage, and
utilize McIdas for their own forecasting. McIdas is a
University-of-Wisconsin-designed forecasting tool which will
provide for multiple overlays of graphic depictions (such as
winds aloft over a surface analysis chart). They feel this,
used in conjunction with their meteorologists' expertise,
provides a forecast capability far superior to the NWS, and
thus is justifiable in terms of cost. Their estimated cost
per year is $400,000, a reduction from the estimated
$1,000,000 per year they were spending previously.

The other end of the spectrum, in the trunk carriers, is (C).
This is a carrier that uses two vendor services, one as a
backup, but is unable to justify the continuing operation of
a meteorology department. They gather basic NW data, and
have one service, Lockheed Met Plan, as a backup. The
primary service they use, Kavouras, provides the basic
weather information, twice daily system weather briefings,
and transmission of radar coverage from the NWS radar sites,
for use in their operations area. They estimate a cost of
about $75,000 per year for some services and don't know the
cost of others. They provide their pilots weather briefings
that include surface observations (SAs), special observations
(SW I terminal forecasts (FTs), and NOTAMS for the stations
of departure, destination and alternate, SIGMETS, abbreviated
winds-aloft forecasts, and SAs and SPs for a small number of
en route stations. Although the carrier indicated that area
forecasts were included in the weather briefing package, they
were absent from the sample dispatch packages shown the study
team, This format holds true for all flights, whether 300
miles or 3,000 miles, according to the people interviewed.
The one exception is the international weather package, which
includes some graphics, which is legally required to be given
any international departure at the station where it departs
the continental limits of the United States.

The regional carriers run the gamut from having pilots self-
brief at FSSs to elaborate weather gathering rivaling some of
the trunk carriers, and surpassing others. Since they are,
by definition, VegionalVV in character, a poor forecast, or a
badly phrased conditional remark in a forecast, can close
down their entire operation for a period of time - sometimes
days at a time. A conditional remark, indicating the
possibility of weather conditions which may be below the
approach or departure minimums for the carrier, would be
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4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor;student  interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-1



4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor;student  interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-1



4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor;student  interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-1



4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor;student  interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-1



4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor-student interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-l



4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor-student interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-l



4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor-student interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-l



4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor-student interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-l



4 l TRAINING OF AIRLINE CREWS IN WEATHER INFORMATION USE AND
INTERPRETATION

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121.419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the following as applicable to their assigned duties:
l 0 l (iii) Enough meteorology to insure practical knowledge of
weather phenomena, including the principles of frontal systems,
icing, fog, thunderstorms, and high altitude weather
situations;? FAR 135.345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if appropriate,"
Recurrent training requirements are less specific. FAR 121.427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewmembers must include at least the following: 0 0 l

(2) Instruction as necessary in the subjects required for initial
ground training...? The key words here are "as necessary.fil
This would give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent
training.

As with other findings in this study, there is diversity in the
training aspect. The program of note is that of one of the
regional carriers, (K). All crewmembers receive one full day of
weather training semiannually. One half of the day is spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
discussion of the VrhotWV topics of the day, such as microburst,
wind shear, etc. This training is in addition to the training
given in initial and upgrade training, and supplants the training
that would normally be given at the time of recurrent. While
they do not meet the letter of the regulation, this training
would seem to prepare their pilots better for dealing with
weather than those of most other carriers studied, including the
major carriers. To require strict adherence to the regulation
might disrupt what gives all appearances of being an outstanding
program, meeting far more than the intent of the regulation.

Another notable program is that of one of the smaller regionals
studied, (P). They initiated wind shear training and recovery
techniques long before the subject became widely covered and
highly publicized. Still another regional, (0), does a thorough
job of training in a low tech manner. They use mostly stand-up
training with instructor-student interaction, charts, and some
videos. One of these videos is a taped PBS program on wind shear
and microburst.

To get a clearer view of what training is accomplished among the
various airlines studied, refer to Table 4-1, "TRAINING METHODS
AND MATERIALS." Of the majors, (A) uses all means available,
save computer-assisted training, and charts, to teach all

4-l



“It seems to me that the most authoritative source of weather
info today is the weather channel on cable TV. Most pilots I
speak with watch it if possible before a flight. Every
dispatch office and pilot crew room ought to have a cable
capable TV set tuned in to the weather channel."

"1 would like to see a standard developed by the experts for
use by all air carrier pilots. A package that is not
overblown, but is comprehensive and tells us what we need to
know for each legJ1

All of these are valid comments and worthy of scrutiny. The fact
that not all of them are in full accord only serves to point up
the variant state of the industry. However, most of them
indicate a belief that something is lacking in the weather
training and information provided crews. Most of the respondents
seem to feel that more training and information should be
forthcoming to better enable proper flight planning, and enhance
the safety of flight. Another belief expressed by most
respondents is that the quality and amount of both training, and
weather information provided, have diminished since deregulation.
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mountain wave, clear air turbulence, etc.?
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13.7 Would it be possible to get copies of the syllabus and
materials for training on weather and seasonal reviews?
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